Corticotropin-releasing hormone (CRH) and urocortin act through type 1 CRH receptors to stimulate dehydroepiandrosterone sulfate production in human fetal adrenal cells.
Near term, the human fetal adrenal increases the production of cortisol and dehydroepiandrosterone sulfate (DHEAS). DHEAS, which acts as substrate for placental estrogen production, induces key changes involved in parturition. The objective of this study was to determine quantitatively the effect of CRH on mRNA levels of enzymes needed for DHEAS production (steroidogenic acute regulatory protein, CYP11A, CYP17, and SULT2A1), to determine the CRH receptor (CRH-R) subtype(s) responsible for CRH action, and to determine the effect of CRH on CRH-R mRNA expression in human adrenal fetal zone (FZ) cells. Human adrenal FZ cells were treated with CRH, ACTH, urocortin (Unc), and CRH antagonists, and RNA was analyzed by microarray and real-time RT-PCR. This study was performed at an academic research laboratory. The main outcome measure was the expression of steroidogenic enzymes and CRH-R. Microarray analysis of human FZ cells treated for 24 h with CRH or ACTH showed increased mRNA expression levels of the genes needed for DHEAS production. Real-time RT-PCR analysis confirmed these data. Induction was lost in the presence of CRH-R1 antagonists, but not CRH-R2 antagonists. Stimulation was reproduced by Unc. The CRH-R1alpha mRNA splice variant was the only type 1 receptor isoform expressed in the fetal adrenal, and treatment with CRH up-regulates its mRNA levels. CRH, Unc, and ACTH stimulate all elements of the DHEAS synthetic pathway and activate CRH-R1 as well. The resulting increased DHEAS levels can be used for placental estrogen synthesis and contribute to the process leading to parturition in humans.